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Description 

The present invention relates to an improved 
centrifugal pump for household appliances such as 
washing machines, dishwashers and the like. 

More in particular, the present invention relates 
to an improved pump to be used in an electric 
household appliance, of the type comprising a 
pump body having a cylindrical chamber contain- 
ing a permanent magnet rotor. 

The electric part of the motor is entirely exter- 
nal to this structure, not being affected in any 
instance by the liquid. EP-A-0 207 430 shows a 
pump of this kind, which includes the technical 
features as included in the precharacterizing por- 
tion of the appended claim 1 . 

Known types of pumps thus structured have 
problems related in particular to the fact that the 
permanent magnet rotor attracts, and becomes 
covered with, any metallic dust carried by the 
pumped liquid. 

This dust, once caught by the permanent mag- 
net of the rotor, can no longer detach therefrom, 
constituting therefore a dangerous jamming and 
wear element. 

Besides this, a permanent magnet pump can 
start indifferently in one direction or the other, for 
this reason it is provided that the impeller be not 
rigidly associated with the motor shaft and the 
connection be, for a first angle, free and therefore 
with no mechanical resistance. 

This may entail knockings and noises due to 
the interference of the impeller driving element 
which, after a certain angle, interferes with said 
impeller, causing its movement. 

The aim of the present invention is therefore to 
eliminate the disadvantages observed in this type 
of pump particularly to ensure a safe operation. 

A main object is therefore to provide the pump 
with improvements suitable to prevent the pumped 
liquid from affecting the rotor chamber. 

A further object is to provide means for cou- 
pling the impeller and the rotor such as to prevent 
the onset of disturbing noises, vibrations or knoc- 
kings. 

Not least object is to provide ail these improve- 
ments with simple and inexpensive means. 

The proposed aim and objects are achieved by 
an improved centrifugal pump for electric house- 
hold appliances such as washing machines, dish- 
washers and the like, as defined in the appended 
claim 1. 

Further characteristics and advantages of the 
invention will become apparent from the detailed 
description of some embodiments given by way of 
non-limitative example and illustrated in the accom- 
panying drawings tables, wherein: 



figure 1 is a sectional view of a pump according 
to the invention; 

figure 2 is a sectional view of the pump region 
with the partition separating the two chambers 
5 and the coupling between the motor shaft and 
the impeller; 

figure 3 is an exploded section view of the 
various parts contained within the two chambers 
of the pump of the type illustrated in figure 1 ; 
10 figure 4 is a view similar to the preceding one of 
the pump according to another aspect of the 
invention; 

figure 5 is a sectional view of the impeller of 
figure 1 ; 

15 figure 6 is a perspective view of the means for 
the mechanical coupling between the rotor and 
the impeller. 
With reference to the above described figures, 
the pump according to the invention is composed 
20 of a cylindrical body 1 defining a cylindrical cham- 
ber 2 termed rotor chamber, perpendicularly asso- 
ciated with a plate 3 which is completed by a 
volute, not illustrated in the figure, determining a 
chamber within which there is contained an impel- 
25 ier 4 with symmetrical configuration, since it has to 
operate in both directions of rotation. 

The chamber 2 contains a permanent magnet 
rotor 5 rigidly associated with a motor shaft 6 
frontally supported by a perforated sector 7 and 
30 more internally by a second perforated cylindrical 
body 8. 

The perforated sector 7 is composed of an 
external cylindrical body 9 associated by means of 
a deformable circular crown 10 with a central 
35 sleeve 1 1 provided with a hole through which there 
passes the motor shaft. 

The outer wall of said cylindrical body 7 has a 
knurled surface 12 adapted to engage in an equiv- 
alent knurling present in the inner wall of the rotor 
40 chamber 2. 

The deformability of the circular crown 10 and 
of the cylindrical body 8, on which the motor shaft 
6 is supported, allows a self-alignment of the sup- 
porting points. 

45 With the outer end 1 3 of the motor shaft 6 

there is associated a metallic cylindrical body 14 
provided with a frontal non-axial tab 15, the entire 
assembly being contained in an axial cavity of the 
impeller 4 which comprises a first cylindrical see- 
so tion 16 extending with a deeper toroidal cavity 17 
which extends for an angle smaller than 360 de- 
grees. 

The front tab 1 5 of the cylindrical body 1 4 has 
a much smaller angular extension than the toroidal 
55 cavity 17 within which it is contained. 

Said metallic cylindrical body 14 also has a 
groov 18 within which an O-Ring 19 is inserted 
which interferes with the cylindrical region 1 5 of the 
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cavity of the impeller. 

To prevent the detachment of the impeller 4 
from the cylindrical body 14 there is provided a 
locking disk 20 elastically locked on the inner wall 
of the cavity of the impeller 4 so as to lock the 
cylindrical body 14 though allowing the free rota- 
tion of the impeller 4 with respect to the motor 
shaft 6. 

Within the toroidal cavity 17 there is inserted a 
viscous liquid such as for example an oil or a 
grease which dampens the motion of the tab 15 
within the toroidal cavity 17 avoiding noise in the 
interference between the tab 15 and the sector 21 
which interrupts the continuity of the toroidal cavity 
17. 

Figure 4 illustrates a variated aspect of the 
impeller/motor shaft coupling. 

In this solution, the impeller 22 has an inner 
cylindrical cavity 23 wherein there is contained a 
cylindrical metallic body 24 associated with the 
motor shaft 25 and provided with a non-axial frontal 
tab 26. The tab 26 inserts in a toroidal chamber 
with an extension smaller than 360 degrees, in- 
dicated at 27 and provided in a cylindrical body of 
plastic material which inserts, locking itself, into the 
chamber 23 of the impeller 22. 

Also in this case the tab 26, made to rotate by 
the motor shaft 25 with which it is rigidly asso- 
ciated, after an angle of free motion interferes with 
the sector 28 which limits the continuity of the 
toroidal chamber 27, causing the actuation of the 
impeller 22. 

The operation of the pump according to the 
invention is apparent from what has been illustrated 
and described. 

The perforated sector 7 provides a complete 
separation between the rotor chamber and and the 
impeller chamber. 

This prevents any body carried by the water 
from affecting the rotor. 

The possibility of metallic particles carried by 
the water may be attracted by the permanent mag- 
net from which they could then no longer detach is 
thus prevented. 

The impeller is associated with the motor shaft 
so that it is initially practically free in at least one 
direction of rotation. 

The motor, which can start in any one of the 
two directions, starts in the direction of nil resis- 
tance and in a first angle of rotation, smaller than 
360 degrees, does not determine the actuation of 
the impeller. 

The actuation of the impeller occurs when the 
tab which is free to move within the toroidal cavity 
does not interfere with the inner sector of said 
cavity. 

The cavity contains a viscous fluid which acts 
as dampener for the motion of the tab and limi- 



nates the noise of the contact b tween said tab 
and the inner sector of the toroidal cavity. 

From what has been described and illustrated 
it can thus be observed that all the proposed aims 

5 and objects have been achieved and that in par- 
ticular improvements have been introduced which 
allow a safe and long-lasting operation of the pump 
and furthermore allow to eliminate noise, vibrations 
and knockings during operation. 

10 Naturally, starting from the same inventive con- 

cept, the embodiments may also be different from 
those illustrated and described, within the scope of 
the claims. 

The materials may also be chosen in any way 
is according to the requirements and to the dimen- 
sions of the pump. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
20 pose of increasing the intelligibility of the claims 
and accordingly, such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 

25 

Claims 

1. Centrifugal pump for electric household appli- 
ances such as washing machines, dishwashers 

30 and the like, of the type having a pump body 

(1) and a volute forming a waterproof con- 
tainer, said container enclosing a permanent 
magnet rotor (5) having a shaft (6) and an 
impeller (4;22) in a first (2) and in a second 

35 chamber respectively, said first and second 

chambers being separated by a perforated 
partition (7) traversed by the shaft (6), said 
shaft (6) being connected to said impeller 
(4;22) by connection means comprising a tab 

40 (15;26) which is contained in a toroidal cavity 

(17;27) of said impeller (4;22), said connection 
means further comprising a second cylindrical 
body (14;24) associated with the end (13) of 
the shaft (6) protruding from the rotor chamber 

45 (2), said cylindrical body (14;24) having, fron- 

tally, said non-axial tab (15;26) extending for a 
reduced angle of approximately 90 degrees, 
characterized in that said impeller (4;22) has 
an axial cavity, which defines a substantially 

so cylindrical first portion (16;23) and a second 

portion which is said toroidal cavity (17;27), 
said toroidal cavity (17;27) extending for less 
than 360 degrees and for more than the an- 
gular extension of said tab (15;26) of said 

55 second cylindrical body (14;24) and thereby, 

said tab (15;26) of said cylindrical body (14;24) 
is freely movable within said toroidal cavity 
(17;27) of the impeller (4;22) until it interf res 
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with the sector which interrupts its extension, 
within said toroidal cavity (17;27) of the impel- 
ler (4;22) there being sealingly provided a vis- 
cous fluid for damping and absorbing knoc- 
kings and noise. 

2. Centrifugal pump according to claim 1, char- 
acterized in that said perforated partition (7) 
comprises an external cylindrical body (9) 
sealingly fitted within said rotor chamber (2) 
and associated by means of a deformable cir- 
cular crown (10) with a central sleeve (11) 
having an axial hole adapted to contain said 
shaft (6), allowing its rotation. 

3. Centrifugal pump according to claim 2, char- 
acterized in that said perforated partition (7) 
has an outer knurled surface (12) adapted to 
engage in an equal knurling provided on the 
inner wall of said rotor chamber (2). 

4. Centrifugal pump according to claim 1, char- 
acterized in that a second cylindrical body (8) 
associated, by means of a deformable circular 
crown, with a perforated sleeve is provided in 
the innermost part of said rotor chamber (2), 
arranged axially and constituting the second 
support and rotation point of the motor shaft 
(6). 

5. Centrifugal pump according to any one of the 
preceding claims, characterized in that said 
second cylindrical body (14) associated with 
the motor shaft (6) has a peripheral groove 

(18) adapted to partially contain an O-Ring 

(19) , elastically interfering with the inner wall of 
said cavity of the impeller (4) in the region in 
which it is cylindrical (1 6). 

Patentanspriiche 

1. Kreiselpumpe fur elektrische HaushaltsgerSte, 
wie Waschmaschinen, GeschirrspOlmaschinen 
und ahnliches, enthaltend ein Pumpengehause 
(1) und eine Volute, die einen wasserdichten 
Behalter bildet, enthaltend einen 
Permanentmagnet-Rotor (5) mit einer Welle 
(6) und ein FlUgelrad (4;22), die jeweils in einer 
ersten (2) und in einer zweiten Kammer ange- 
ordnet sind, wobei die erste und zweite Kam- 
mer durch einen durchbrochenen Abschnitt (7) 
voneinander getrennt sind, wobei die Welle (6) 
durch den durchbrochenen Abschnitt (7) hin- 
durchgefUhrt ist und mit dem FlUgelrad (4;22) 
durch einen Zapfen (15;26) umfassende Ver- 
bindungsmittel verbunden ist, wobei der Zap- 
fen in einem ringformigen Hohlraum (17;27) 
des Flugelrades (4;22) enthatten ist, und wobei 



die Verbindungsmittel einen zweit n zylindri- 
schen Korper (14;24) umfassen, der mit dem 
sich aus der Rotorkammer 2 erstreckenden 
Ende 13 der Welle 6 verbunden ist, wobei der 

5 zylindrische Korper (14;24) stirnseitig den nicht 

axial angeordneten Zapfen (15;26) aufweist, 
der sich uber einen kleineren Winkel von un- 
gefahr 90 • erstreckt, dadurch gekennzeichnet, 
daB das FlUgelrad (4;22) einen axialen Hohl- 

w raum aufweist, der einen im wesentlichen zy- 

lindrischen ersten Teil (16;23) und einen zwei- 
ten, den ringformigen Hohlraum (17;22), bil- 
denden Teil aufweist, wobei sich der ringformi- 
ge Hohlraum (17;27) uber weniger als 360° 

75 und mehr als die winkelmaSige Ausdehnung 

des Zapfens (15;26) des zweiten zylindrischen 
Korpers (14;24) erstreckt und wobei der Zap- 
fen (15;26) des zylindrischen Korpers (14;24) 
innerhalb des ringformigen Hohlraums (17;27) 

20 des Flugelrades (4;22) solange frei beweglich 

ist, bis er mit dem Abschnitt in BerUhrung 
kommt, der die Ausdehnung des ringformigen 
Hohlraums unterbricht, wobei abgedichtet in- 
nerhalb des ringformigen Hohlraums (17;27) 

25 des Flugelrades (4;22) eine viskose Flussigkeit 

zur Dampfung und Absorption von Klopfen und 
Gerauschen vorgesehen. 

2. Kreiselpumpe nach Anspruch 1, dadurch ge- 
30 kennzeichnet, daB der durchbrochene Ab- 
schnitt (7) einen SuBeren zylindrischen Korper 
(9) enthalt, der abgedichtet in die Rotorkam- 
mer (2) eingepaBt ist und durch eine defor- 
mierbare, kreisformige Krone (10) mit einer 

35 zentralen Hulse (11) verbunden ist, die ein 

axiales Loch zur Aufnahme der Welle (6) auf- 
weist und ihre Rotation erlaubt. 

3. Kreiselpumpe nach Anspruch 2, dadurch ge- 
40 kennzeichnet, daB der durchbrochene Ab- 
schnitt (7) eine SuBere, gerandelte Oberflache 
(12) aufweist, die zum Eingriff mit einer ent- 
sprechenden an der inneren Wandung der Ro- 
torkammer (2) vorgesehenen Randelung zu- 

45 sammenwirkt. 

4. Kreiselpumpe nach Anspruch 1, dadurch ge- 
kennzeichnet, daB im innersten Teil der Rotor- 
kammer (2) ein zweiter zylindrischer Korper (8) 

so vorgesehen ist, der mittels einer deformierba- 

ren, kreisformigen Krone mit einer durchbro- 
chenen Hulse verbunden ist, und der axial 
angeordnet ist und den zweiten Lager und 
Rotationspunkt der Motorwelle (6) bildet. 

55 

5. Kreiselpumpe nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, dafl der 
zweite, mit der Motorwelle (6) verbundene zy- 
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lindrische Korper (14) eine peripher ang ord- 
nete Nut (18) aufweist, die zur teilweisen Auf- 
nahme eines O-Rings (19) angepaBt ist, wobei 
der O-Ring elastisch mit der inneren Wandung 
des Hohlraums des FlUgelrads (4) im Bereich 
des zylindrischen Abschnitts (16) zusammen- 
wirkt. 

Revendications 

1. Pompe centrifuge pour appareils eiectrodo- 
mestiques tels que machines a laver fe linge, 
machines a laver la vaisselle et machines ana- 
logues, du type ayant un corps (1) et une 
volute formant un recipient impermeable, ce 
recipient renfermant, dans une premiere cham- 
bre (2), un rotor a aim ant permanent (5) ayant 
un arbre (6) et, dans une seconde chambre, 
une roue a aubes (4 ; 22), ces chambres etant 
s6 parses par une cloison perforce (7) traver- 
se par I'arbre (6), I'arbre (6) etant accouple a 
la roue a aubes (4 ; 22) par des moyens 
d'accouplement comprenant une patte (15 ; 

26) qui est logee dans une cavite torique (17 ; 

27) de la roue a aubes (4 ; 22), ces moyens 
d'accouplement comprenant en outre un se- 
cond corps cylindrique (14 ; 24) associe a 
Textremite (13) de I'arbre (6) saillant de la 
chambre a rotor (2), ce corps cylindrique (14 ; 
24) ayant frontalement la patte non axiale (1 5 ; 
26) s'etendant sur un angle r£duit et d'environ 
90 degres, caracte>isee par le fait que la roue 
a aubes (4 ; 22) a une cavite* axiale qui forme 
une premiere partie sensiblement cylindrique 
(1 6 ; 23) et une seconde partie qui est la cavite 
torique (17 ; 27), la cavite* torique (17 ; 27) 
s'etendant sur moins de 360 degres et sur 
plus que I'etendue angulaire de la patte (15 ; 
26) du second corps cylindrique (14 ; 24) et 
par la, la patte (15 ; 26) de ce corps cylindri- 
que (14 ; 24) est mobile librement dans la 
cavity torique (17 ; 27) de la roue a aubes (4 ; 
22) jusqu'a ce qu'elle rencontre le secteur qui 
interrompt son etendue, dans la cavite* torique 
(17 ; 27) de la roue a aubes (4 ; 22) etant 
enferme un fluide visqueux pour I'amortisse- 
ment et Tabsorption du cognement et du bruit. 



3. Pompe centrifuge selon la revendication 2, ca- 
ract£ris£e par le fait que la cloison perforce (7) 
a une surface exteVieure molet£e (12) faite 
pour s'engager dans un moletage 6ga\ pr£vu 

5 sur la paroi interieure de la chambre a rotor 

(2). 

4. Pompe centrifuge selon la revendication 1, ca- 
racteVisee par le fait qu'un second corps cylin- 

10 drique (8) associe au moyen d'une couronne 

circulaire deformable a une douille perforce 
est prevu dans la partie interieure de la cham- 
bre a rotor (2), place axialement et constituant 
les seconds support et point de rotation de 

75 I'arbre de moteur (6). 

5. Pompe centrifuge selon Tune des revendica- 
tions precedentes, caracterisee par le fait que 
le second corps cylindrique (14) associe a 

20 I'arbre de moteur (6) a une gorge peripherique 

(18) faite pour contenir en partie un joint tori- 
que (1 9) cooperant eiastiquement avec la paroi 
interieure de la cavite de la roue a aubes (4) 
dans la region ou elle est cylindrique (16). 



2. Pompe centrifuge selon la revendication 1 , ca- 
racterisee par le fait que la cloison perforee (7) so 
comprend un corps cylindrique exterieur (9) 
monte de maniere etanche dans la chambre a 
rotor (2) et associe au moyen d'une couronne 
circulaire deformable (10) a une douille centra- 
le (11) ayant un trou axial fait pour recevoir 55 
I'arbre (6), perm ttant la rotation de celui-ci. 
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